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Proposed DISCO instrument
Calibration unit for large volume water and ice Cherenkov detectors

Exploratory unit for detailed sea ice properties

Proposed in the US under the NSF MRI (Major Research Infrastructure) ~$1M

Looking for collaborators & applications more broadly

Support from IceCube, KM3NeT, Baikal, P-ONE, TRIDENT, plus the sea ice community

Potential applications to other detectors

Measurements include absorption & scattering by position, orientation, & frequency





Views of 
natural ice

Sea ice melting is 
accelerated by both 
organic & inorganic 
inclusions

Stratigraphic 
structure plus 
tilt plus fabric 
orientation

Brine 
inclusions



Here setup in a 
more hole-based 
geometry…

Common 
clock on both 
modules

Lightweight 
surface DAQ with 
on module data 
storage



Modules built from some 
IceCube Upgrade 
common components

LEDs & Lasers in emitter 
unit. PMT and PD in 
receiver unit. Both 
modules have cameras.



Similar to the intended 
IceCube Upgrade 
camera measurements

Offline image 
analysis



Similar in principle 
to the ice dust 
loggers employed 
in the past

Position & 
orientation sensors 
onboard







Too late now for IceCube 
Upgrade in 2025-2026

But quick once funded, 
about two years to 
functional hardware

Ignore the details…

Targeting water detectors 
first, sea ice, and finally 
IceCube-Gen2



Workshop at Utah part 
of series starting with 
Upgrade camera goals

For sea ice measurements, could 
install spectrophotometer for 
organic/inorganic absorption 
determination/separation

Modules would support 
additional instruments as 
desired

Nominal operating mode 
is a “deployment” but 
longer-term monitoring 
also possible for ocean

This instrument came 
out of the last  (Feb 
2023) Utah camera 
workshop

Not funded in NSF MRI 2023, we 
are open to other options for 
collaboration or helping out 
specific other calibration efforts
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